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1. Subject went to the Soviet Union togi^ier^ wLth his wife via 

Go fia, Bulgaria ,and after having visited Kiev, Yalta, Odessa and Lviv 

returned to Vienna, Austria, via Prceraysl and Warsaw. This wa® their 

honeymoon trip and on their way from the socialist block they also spent 

some time in western Europe. The trip was arranged by Globe 'Travels of 

Philadelphia, Pa. In dofia where they had arrived by plane , they spent 

one week and then proceeded .again by piano, to Kiev. Owing to some 

error in Globe Travel#® timetables they arrived in Kiev a few dayo. itt 

advance of their schedule, in the second half of Juno 1965* i'hoy flew 

together with a Bulgarian Delegation to Kiev and together with its members 

% 

were brought to hfctel Dnipro in Kiev. During the passport control Nth 
the Kiev Airport one of the custom officers noticed that they were 
arriving several days too early but after he presented the case to his 
ouperior , the latter said Pust ( Let go) , and Subject and his wife joined 
the Bulgarian group. Incidentally, during the control of pas .ports of 
Bulgarians, one of them must have had an old photograph in his passport 
or at least not a very good one anyway and the custom officers made 
some sort of interrogation to identify the man. finally , the leader of 
the Bulgarian group had to vouch for him. 

jit Dnipro hotel in Kiev subject did not mention anything about 
hie too early arrival and registered as a normal tburist. They had 1st 
class tour.fl)nly after a few days , by the time their vouchers ware 
valid at the Inturiet, subject notified Inturist official at the Dnij^ro 
about it . There was quite a consternation , they tried to reproach 
.Subject for"having caused them overlook tods matter" but finally asked 

him not to mention it to anybody and enjoy his stay in Kiev. 

n 

Gubjeot stayed in Kiev for •* uuys or so ,then went by p lane to 

Simferopol, from there by car to Yalta, then by sea to Odessa and from 

Odessa by plane to Lviv. From Lvov to ’ rxoroycl touk a train • 

While in Prmemyol they decided to go to Lensky region and made about 

?0 km by foot in theregion eou^S^f Sanok. The entire are, io a huge ruin, 
vilages burned down still in 19^0*s and with no sigh of reconstruction. 

r.i Lviv Subject stayed for""7" days or so , at other place® ‘T^ p*- 
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2. In Kiev subject uaa invited by V*V* TOKAkEVSKY, Docent, aged 30-55, 
Ukrainian, specialist in nucle.r speotroecops to their ..uclear^(?l$Ser , by cor 
about 20 minutes out ol' town on a hill where he wao intoducod to tfrof 
HKilETS U.K. aged over 50, and iSAIKA N.I. aged 55* Ukrainian also Docent* 

•iAIKA and TOuANKVBKY were with their wifes. iiAIKA * a wife is Pus inn. 

NEMET3 introduced himself ao IJIMETS and all three took pain to Jook 
everything" very Ukrainian" As already has been mentioned in Notes of Oct l*f, 
1565, para 9* the cyclotrons shown to Bubject were on the level of 
those of Uni of Illinois ' of 1950’s. (H.B. Subject stated Prof's faame as 
NEMTSOV and not NENETS, and corrected it later on after having checked with 
one of his publications.) 

After some reserved obscUhtiona of subject about their cyclotrons , TO BA NEVSKY.' 
later on indicated, that K±e# was getting mu*h less in financial means than 
other centers because it was not directly concerned with t-e military* 

According to Subject all the time there were quite a few civilian 
types loitering "round and obviously doing their duty as guards* Also 
admission to and inside movements could be made only by showing proper 
peu3. Subject did not see , however , military uniforms. 

If EMETS seemed to dub Jest to be more administrator than scholar. 
TUKAivEVdki' and ZAIKA are good scholars, very well off, interested mainly 
in their research, showed no political interest, except for their 
showing off of "Ukrainianism" that was obviously pre-arranged in advance* 

As to II EMETS , as far as Subject was aware of, he was also a capable 
scholar but his main function seemed to be that of tt party control er* 

AIL three - N EMETS , TOKAHEV BKYI , an d ZAIKA - put to Subject some 
questions about American cyclotrons that evidently were /urned at getting 
information from him on the topio* 

5* One evening , at the dinner table in Dnlpro_ hotel , Subject met 
a Soviet pilot , also a glider amateur, in company of an elderly engineer* 

As Subject is also o glider araateun ,he has had no problem in making friends 
with the Soviet, moreover after a few glasses of vodka. Whereas the engineer 
was very reserved ana cautious , the pilot did not hide nlo delight about 

meeting his Anerican ,, glldcr-friend" and finally invited subject to his 
aadreos. ie was Living somewhere in the suburb and it took Bubject more than 
an hour to get there next day. Jubjecjr changed bus several times and 
finally when he readied his destination, a lady told him at the door that 

Comrade so-and-so had suddenly to leave for Moscow very early in the morning 
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Subject , unfortunately, threw away pilot's address and could not remember 
nis name. On the way to the suburb he saw such slums that he "was really 
surprised at". 

b, Subject thought he was not under eurveilience though, of course 
he could not be sure, ile went to stores, atolovayas , movies, taetero • 

Ho asked questions in the street , in hotels, on the plane but did not ask 
anybody for his address or name. 

During his stay in Kiev he went to the concert of Veryovka's wife. Her 
Ensemble had just returned from East Gsrmany and was per orming in Kiev. 
Subject was struck by the fait "that Ukrainian songs , mainly old Ukrainian 
songs , enjoyed much greater applause than the others. In this Subject 
sees a kind of manifestation of Ukrainian patriotism which according to 
him absolutely exists even in such a russified city as Kiev. Judging 
by what he was told by many people in Kiev his conclusion is that 
Ukrainian element is somewhat like an iceberg - you cannot see much of 
it above surface but there is much more of it underneath. 

5* Yalta and Odessa seemed to Subject almost completely 
russified. Lviv - "like during Polish rule with one change, namely that Poles 
have been substituted now with Euosians". In Lviv Subject stayed at the 
Inturist hotel . In lviv ho met a former schoolmate of his, now on engineer 
( of constructions), and his uncle from a village near Trembovla, Tenopol 
oblast. With the uncle came a teacher to whom Subject had an opportunity 
to talk too. 

According to what Subject was told by his uncle and mainljr the teaoher 

there is a clear cut division between "M 0 " meaning Ukrainian masses and their 

„ . standing 

intelligentsia of lower socio-economic ^ and "they", Meaning ,.uoiune 

and their well situated^ well paid Ukrainian collaborators. 

They don't mix socially and avoid each other. 

The teacher had , however, a few kind words for "colbb ora ting intelligentsia" 
admitting that they were making some efforts to strengthen Ukrainian 
potential but in his view only because otherwise they would lose their 
"warm Jobe " to huo -ians. In short, their Ukrainianism assures them 
their jobs as long 0.3 Lusoians need them. 



6. In Lviv Subject met Prof GLAUBEHMAN autnor of 

quantum mechanic a. g^uBSHiMAN Abo Yukhyovich , born 1917* Jewish 
Lviv University from Leningrad. He is a great capacity id his 
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field an-i ; nue of hio bo oka Subject used for his lectures it this 
country, do wonder it was quite interesting for him to dee Gluubenaun 
and he asked Inturiat to introduce him to the Professor* With a, female 
guide Subject went to the University, met there a few physicists and 
mathematicians .among thei* also a I'rpf. LOi’ATYilSKI, and a±ua J'rof. Uluu- 
beraan, hum- elf. With tne lat er, accompanied by the guide who did not 
leqve then for a moment , they went to the Pork of Culture and talked 
for an hour or so on the bench, i'heir takk was purely about quantum 
mechanics and obviously the guide had not the slightest idea what they were 
discussing. On the way to the park GLAUBEdMAN talked with Subject in 
Ukrainian and Aug .ian with the guide. At one moment the guide whispered 
to dlaubernan that he should talk to her in Ukrainian too, and Professor 
switched over at once into Ukrainian. Glauberuan made a very positive 
impression ,both as scholar and Individual. Very intelligent, polite, 
tactful, full of dignity and personality* 

?. According to the teacher Subject met in Lviv recently there 
increased a tendency to ruSoify the countryside by introducing into 
villages m.>. ian specialists in agriculture anu in administrative posts* 

At the same there is a remarkable improvement in the standard of living, in 
both, the countryside and irv cities. Prior to Khrushchev’s removal 
the situation was really bad and there was danger of countrywide 
protests and strikes. Koayg n and Urenhnev saved the the food shortage from 
developing into a real crisis. The household plots increased in many 
kolhosps in such proportions that peasants would never expect before. 

8. -ho teacher , the engiheer and subject’s uncle as well as 
other people Subject met privately, all stressed the necessity 

anti purposefulness of increased visits of emigres to the Ukraine. As they 
put it, "even your presenoe itself, speaks against theregime and helps us 
tremendously" . Subject's uncle took from him tint a pencil with Uhevchenko'e 
imprint ( issued during Ghevchenko ceremony in Hash. ,u«0. ) and according 
to uncle's a id others' corn ent they ( in the Ukraine) regarded the 
erection of Lhcvchonko Monument in the capital of the UUA as a very 
groat ;..ud very inportnnt uchiovemont . 

9. Prom talks with young people in Kiev anu Lviv subject inferced 
truxt what they mostly liked to read W as science fiction, adventure and spy 

a tori 03, and above all any foreign novels and publication, 
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Alao poetry by young poets* their contemporaries, and by old classicists. 

All foreign films seem to be very popular, particularly American and ><eet 
European, subject noticed that there were quite a few Indian films shown in 
Lviv and Kiev with x very sentimental stories and those were mostly frequented. 
Subject and his wife saw ono or two films of that kind themselves and vero 
surprised by the emotionalism with 'which the public was reacting to this 
simpli/fied sentimental stuff. At ono moment when Subject's neighbors wore 
using their handkerchiefs to wipe off their tears Subject and hie wife 
could hardly control tuemselves from bursting out into laugater from what 
they were soing on the screen. In this respect Subject thought that this 
w^s some kind of "emotional or rather psychological underdevelopment" of 
3oviet society. 




9* D rft.u. of bwarthmoro Court f Apt ♦I > 2 ( Swarthraore /.vo), : r 

.‘Jwurthaor* *Hn, Ycl* llone (215) ill Prof of Tbyoioa «••. t dwarthnoro 

Coliege f , i'el.''f"' i.oi IU J - 0200 £xt#«Jj6 viuited Ukraine vin- Bulgarin *nd June, 
early July 1?>5» : le opent 8 day a in Kiev* vidted for short time (1-2 days) 

' ‘ ' v,-, 

Yalta, Odessa, ? dayn in Lviv and went by train from Lvov to Prsemynl and then r • 
to Warsaw. 1* Kiev he was invited by IVcont TOKAREVBiai , fnu .nred JO- 55 to jf:' 

visit their cyclotrons and in company of Prof NIvVTgOV and Docent ZAIKA, need J* 
Went by car ( about 20- JO minutes) to their installation outside of Kiev* V 

IJSh'i’BOV and his oo ft^fuea tried to inpresa B, with their " U*»rainlanieno M , eo 
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rauoh that j'?P 1 iuvJOV had even M c;nn;jed M hio name to WIMETS* ni’-jV 

[•fit.:! 

The oy|lo£r<jns shown to B# were in hie opinion on the level of American n 

ones ( Uni of Iliinoio) of 1950*0. } 

BSiT^OV io a anec.L allot in nuclear apectroocopa but ueemo to be rather ; , 

a aeientilio administrator than scholar, l ; : 
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THE LEVEL EXCITATION PROBABILITIES 



IN NUCLEAR REACTIONS 

O. P. NEMET8, V. V. TOKAREVSKY and N. I. ZAIKA 

Ukrainian Academy of Sciences, Kiev, U.S.*.R. 



Qualitative results about the excitation probabilities of different type* 
of levels can be obtained : i) by comparison of the excitation probabilities of 
level of different nature in the same reaction ; ii) by comparison of the exci- 
tation probabilities of levels of the same nucleus in different reactions. Some 
examples, showing the possibility of finding the level nature from the reared* 
cross section, can be taken from the abundant data on (d, p) and (d, d') rr*. 
tions at 13.6 MeV. 

1. Experimental reduced width is usually represented as S$$. Using < 

0o (u, l) data from ref. [1] one can find the spectroscopic factor 8, whirl* * *11 
be compared with theoretical values, calculated using wavefunction from 
different models. It can be seen, for example, that there is a good agreement 
between experimental 8 values (1.2, 0.65, 0.33) and the theoretical ones (1.0 
0.66, 0.33), calculated from the shell model for ground state transitions of 
Zr 91 , Zr 9 * and Zr 95 nuclei. For Zr 91 , Mo 96 and Mo 97 nuclei with J € = 5/2 + 
the transitions to the first excited states of residual nuclei ( J = 2 +) are 
allowed with momentum transfer /„ = 0, 2 and 4. However, while in the cor- 
responding proton angular distributions for the first of above nuclei I* is 2, 
for the last two nuclei mixture of In = 0 and l n = 2 appears (fig. la). The 
In = 0 contribution shows the relative w eakening of shell model selection rules 
due to an increase of number of extra neutrons beyond a closed shell and an 
increasing role of kinematic selection rules. 

2. The excitation of rotational states was studied in the Si 28 (d, p) Si 29 
reaction. Data for levels of Si 29 (ground state, 1.28 MeV, 2,03 MeV, 3.07 MeV> 
show a very good agreement between the experimental values of 8 (0.65, 0.8, 
0.14, 0.07) and those calculated [1] with the collective model wave function* 
(0.7, 0.9, 0.12, 0.09). 

3. The (d, p) reaction studies on Ge 73 , Se 77 , Cd 111 * u# and Sn 117 * 119 isotope* 
show that the ratios of the one-phonon level reduced widths to the no-phon»i 
level ones are respectively 0.13, 0.067, 0.27, 0.43, 0.21, 0.18. This is in 
agreement with the theoretical predictions of Satchler [2]. 

4. The excitation of collective and single-particle states in even «• 
nuclei can be studied simultaneously due to the presence of an energy . 
of the order of 2-3 MeV. The existence of the gap is seen distinctly * hrn 
comparing the proton spectra from (d,p) reactions on even and odd tin isotopes 
(fig. lc). In particular case of (d, p) reaction on Cd 111 , Sn 117 and Sn 119 isotope* 
the main contribution in the gross structure peak with Q = 4 MeV (wha t 
includes the lowest two-quasiparticle states) in the angular range 0°-10°, rf*u*w 



from the (Si/*)* state, Le. the momentum transferred is = 0 (fig. lb). Th 
same momentum is transferred at the no-phonon excitation 0 + witl 
0 = 7 MeV (fig. lb). The ratios of the absolute cross section values cvp/cr*^ 
in the above angular region for these two peaks are respectively 44, 10 an< 
16 for Cd 11 *, 8n lu and Sn 1 * 0 . Thus we see that the single-particle level exci 
tation probability is by an order of magnitude higher than that of the collec 
tive level, being the neutron single-particle states are preferably excited [3] [4] 




1 



5. So far as the states inside and outside the energy gap are of different 
.♦ture, one may expect a considerable difference between the shapes of the 
i^ctra of even nuclei, observed in (d, p) reactions and in inelastic scattering 
' deuterons (see for example Sn 118 spectrum on fig. lc). The relative intensity 
'he E* = 1.2 MeV (2+) peak in proton spectrum is the lowest, while in 
tteron spectrum it is the highest. The one-phonon 2 -+- level excitation cross 
non ratios for (d, d') and (d, p) reactions (spin factors being taken into 
elastic scattering the one-phonon quadrupole 2 -f state are by an order of 
I ignitude more strongly excited than in stripping. On the contrary, against 

'mall peak of inelastically scattered deuterons a strong proton group at 

• = 3 MeV, corresponding to the two-quasiparticle state excitation of Sn 118 
observed. A rough evaluation shows that the same single-particle states are 

* an order of magnitude less strongly excited in inelastic scattering, than 
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H. H. 3AHKA, O. <X>. HEMEU, ■ B. B. TOKAPEBCKHH 

OHPEflEJIEHHE MOflEJIbHOft nPHPOflbl YPOBHEH 

nPH noMoma npflMbix peakijhh (dp) « (dd ) 

BBegeHiie 

MoAejibnue xapaKTepHCTHKH (anepniH, cnwH, qeTHOCTb, BeponraocTb 
ne|K»x*>Aa) ypoBHeft HApa mojkho nojiyqiiTb npn noMomn MHomx aKcnepiiMeH- 
tom, KoTopwe AeJiHTCH Ha flse ocHOBHbie rpynnw: HccjieAOBaHiie pafliioaKTHB- 
Moro pacnaAa it HaynenHc HA^pHtix peaKmrft. 

flepBaa rpynna 3KcnepHMeHTaJibHbix pa6oT uaynacT BHeprcTHqecKiie co- 
ctohhiih, pacnojio>KeHHbie bhg c$epw OepMii, TorAa Kan npii noMouui HAep- 
hux peaKtura mo?kho HccjieAOBaTb TaKwe n cootohiikh, pacnojiowcHHbie BHyT- 
I»k c$epw OepMH, t. e. mo>kho HccjieAOBaTb npajmnecKH Bee coctohhhh 
HApa. . 

/(OCTOIIHCTBOM SKCnepHMeHTOB nepBOrO THna HBJTfieTCH BbICOKOe 3HepreTH- 
nccKoo pa3peraeHHe; HeAocTaTKOM — cjiokhoctb H 3BjieqeHHH 3KcnepHMeiuajib- 
hoh nH^opMamiH (oco6enHO npn HayqeHHH y-nepexoAOB), ciuibHue npaBHjia 
OT6opa, saBHCflimie ot AHHaM*necKiix cbohctb ypoBHefi b 66jibiucii cieneHH, 
neM ot hx MOAeJibHOii npupoAbi *, a Tan^e orpaHiiqeHHbra A«ana30H DHepririf 
B036y>«AeHHfl HccJieAyeMbix HAep. 

B HAepHux peaKAHfix mojkct 6uTb B036y>KAeH jik>6oh 113 ypoBHen HApa h 
JiHiiib ceqenne peaKijHH c B036y>«AeHHeM 3Toro coctohhhh on pcacjihgtch npn- 
poAoii ypoBHH, thiiom ii 3Hepnieii yqacTByiomiix b peaKAim qacTim. CjienyeT 
tbk>ko noA^epKHyTb, hto HAepubie peaKAini npn HCCJieAOBaHmi c pa3jiiiqHbiMH 
6oM6apAHpyiomHMn qacTHAaMii ho3bojihiot H3yqaTb KBaHTOBbie xapaKTepncTH- 
kii npaKTiinecKK bccx ha^p, oco6eHHO b o6jiacTii jierKnx w cpeAHitx HAep, tac 
fijiaroAapn iim nojiyqeiibi Hanfiojiee nojiHhie cneKTpocKonHqecKiie AaHHbie. Teo- 
pHH HAepHbix pcaKAHH euje hc HaxoAHTCH b TaKOM coctohhhh, qTo6bi npcACKa- 
aaTb, Kanofi ran ypoBHeit 6yaeT Han6ojiee hhtchchbho B036y>KAaTbCH b aan- 
hom Time poaKAHii (hmciotch, OAHano, ARa iiCKjnoqeHHH — (dp)-peaKiqw n 
Heynpyroe paccenHne). fljia 3Toro Heo6xoAHMO bboahtb aJih kbjkaoh pcaKmm 
(hjih juih poACTBeHHbix peaKAHii) cbok) MOAejib ii MexaHH3M. Hanfio^ee pac- 
npocTpaHCHHbie H3 TaKHx MOACJieii — moacjih npnMbix peaKAHH h cocTaBiioro 
HApa — HBJIH10TCH HAeaAII3aAHefi AOHCTBlITCJIbHOH KapTHHbT, CHJJbllO nOA'iep- 
KiiBaiofl^eH ee npoTHBonoJiojKHbie cTopoiibi. 06a 3th npoaecca hbjihiotch lie- 
0 Ti>eMJi(:MbiMH qacTHMH jik)6oh HAepnoii peaKmiiT. CymccTBeHno .Tunm> to, 
KaKoii BKJiaA b oGmyio BepoHTHocTb nepexoAa ar^t KaWAbiii H3 bthx npo* 
neccoB. 

TIocKOJibKy pacnaA cociaBHoro HApa He aaBHcirr ot cbohctb B036y>KAae- 
mux ypoBHea, a onpeAeJineTCH TOJibKo npoHimaeMocTbio noTeHAitajibHbix 
GapbepoB h njiOTHocTbio ypoBHeit cociaBHoro HApa t to peaKAHH, HAymne 

* Xoth paaAeJieHHe ypoBHeii Ha oaHOHacTHTHtie, KojiJieKTHBHbie h t. n. hhcto ycaoB- 
hu, TeM He MeHee (aaa npoBepKH Moaea-eft) oqeHb yao6Ho onncuBaTb aaHHuft ypoBCHb 
(hhh rpynny ypoBHeft) oahoU Moaeabio, KOTOpan aaei HanCoabmee KoaHaecTBo HH<|>op- 
MaAHH, coraacyiomeficH c 3KcnepHM6HT0M. Iloa MoaeabHofi npnpoaoH ypoBHH noHHMaeT- 
ch to, b kbkoh CTeneHH cymecTByiomHe Moaean aapa oimcbiBaiOT ciihh, qeTHOCTb, 3Hep- 
thk), BepoHTHocTb nepexoaa h apyrne xapaKTepHCTHKH aaHHoro coctohhhh. 




